FORT  OCLMOiR.  MIRGIT i\A  99060 


^rafflrmohTsf^i 

Approved  (or  p-ibii/ 
Di*Ulia>!;oa  L'nl' 


Copy  available  to  DDC  does  not 
permit  fully  leqible  reproduction 


SECURITY  CLASSIFICATION  OF  THIS  PAGE  (When  Data  Entered) 


I 


REPORT  DOCUMENTATION  PAGE 


FT.  REPORT  NUMBER 


2.  GOVT  ACCESSION  NO. 


READ  INSTRUCTIONS 
BEFOREjCOMPLETING  FORM 

T RECIPIENT'S  CATALOG  NUMBER 


4.  TITLE  (and  Subtitle) 

J^LQW  TO  GST  THE  MOST  FROM  THE  COST/  SCHEDULE 
I CONTROL  SYSTEM  CRITERIA t 


5.  TYPE  Of 


PERIOD  COVERED 


LVf  MCi 


Student/^roject  <v|76-2| 


/ 0)  Kofcert/Letchworth  j 


9.  PERFORMING  ORGANIZATION  NAME  AND  ADDRESS 

DEFENSE  SYSTEMS  MANAGEMENT  COLLEGE 
FT.  BELVOIR,  VA  22060 

II.  CONTROLLING  OFFICE  NAME  AND  ADDRESS 

DEFENSE  SYSTEMS  MANAGEMENT  COLLEGE 
FT.  BELVOIR,  VA  22060 

1*.  MONITORING  AGENCY  NAJ|E  » ADDRESS^!/  dltterent  from  Controlllnt  Office ) 


6.  PERFORM 


8.  CONTRACT  OR  GRANT  NUMBER^*) 


10.  PROGRAM  ELEMENT.  PROJECT,  TASK 
AREA  & WORK  UNIT  NUMBERS 


12.  REPORT  DATE 


13.  NUMBER  OF  PAGES 


15.  SECURITY  CLASS,  (of  thle  report) 


) CA*  o 


UNCLASSIFIED 


15a.  DECLASSI  FI  CATION/ DOWN  GRADING 
SCHEDULE 


116.  DISTRIBUTION  STATEMENT  (of  thle  Report) 


UNLIMITED 


\\7.  DISTRIBUTION  STATEMENT  (of  the  abatract  entered  In  B*ock  20,  it  different  from  Report) 


18.  SUPPLEMENTARY  NOTES 


SEE  ATTACHED  SHEET 


1 19.  KEY  WORDS  (Continue  on  reverae  aide  if  neceeaary  and  identity  by  block  number) 


SEE  ATTACHED  SHEET 


[ 20.  ABSTRACT  fContfoue  an  rereram  »ida  if  rtac+aeary  and  identify  by  block  number) 


SECURITY  C 


V-AV/TW  *•(.'  "fC  ^ 


1 JAN  73 


1473  EDITION  OF  • MOV  6S  IS  OBSOLETE 


DEFEASE  SYSTEM,-  MANAGEMENT  COLLEGE 


STUDY  TITLE:  ^ xu  ^ IiiiS  IiUoT  F.UQH  m COST/£CHmDUl£  CONTROL  &Y*E£*  C-.I'HT.L 


STUDY  PROJECT  GOALS: 

To  identify,  discuss  and  evaluate  the  successes  and  failures  encountered  in 
using  a validated  C/dCbC  iJycfcea  in  managing  tho  joint  AlC‘u/U AS*  Rotor  m3 
Research  Aircraft  (.aoRa;  Project. 


STUDY  REPORT  ABSTRACT: 

This  report  provides  lessons  learned  in  the  use  of  a management  system 
validated  under  1-ha  Dopartm  at  of  Defense  Cort/Schsdule  Control  oyetta 
Criteria  (C/SCdC)  in  the  management  of  an  aircraft  development  program. 
These  lessons,  based  on  tho  author's  experience  as  the  Deputy  Progress 
licur-g^r,  ir.dicr.tc  shat  the  sue  cast/  of  such  a system  is  dependent,  upon 
management  support  of  tho  system,  use  of  the  system  by  the  technical 
managers,  training  oi  tho  technical  managers  in  its  ueo,  and  tailoring 
the  reports  to  the  needs  of  the  technical  managers,  _ 

dOBJifiCT  i).-.->JRIP‘J>liu>:  Research  and  Development- 

Project  i 

1,'iXiagauurnt  ■■  cchliiouo  j 


DJsmiBii7io»/^»^.iuDiu7y  coses 


AWtt.  »»('.«  SPLCUt 


HOW  TO  GET  THE  HOST  FROM 
THE  COST/SCHEDULE  CONTROL  SYST21  CRITERIA 


Study  Project  Report 
Individual  Study  Program 


Defense  Systems  Management  College 
Program  Management  Course 
Class  76-2 


by 

Robert  Letchworth 
LTC  USA 


November  1976 


l 


Study  Project  Advisor 
Mr.  Arnold  G.  HcI.Iar.amon 

This  study  project  report  represents  the  view’s,  conclusions  and  recomen- 
datiens  of  the  author  and  does  not  necessarily  reflect  the  official  opinion 
of  the  Defense  Systems  Management  College  or  the  Department  of  Defense. 


vr 


n 


EftoCUTIVf,  SUMMARY 

This  report  provides  some  lessons  learned  in  the  use  of  a management 
system  validated  under  the  Department  of  Defense  Cost/ Schedule  Control 
System  Criteria  (C/SCSC j in  the  management  of  the  joint  Army/NASa  Rotor 
Systems  Research  aircraft (RdRn.;  Project.  Based  on  the  RSRa  experience 
it  has  been  demonstrated  that  such  a system  can  provide  the  necessary 
information  to  government  program  offices  for  effective  and  timely 
participation  ..ith  the  contractor  in  the  management  of  their  programs. 

During  the  design  phase  of  the  project  several  techniques  used  by  the 
RSRA  Project  Manager  optimised  this  participation.  These  techniques 
are  worth  consideration  for  use  on  other  programs.  First,  the  government’s 
technical  monitors  were  designated  as  managers  and  were  held  accountable 
for  the  cost,  schedule  and  technical  status  of  their  area  of  responsibility. 
3econd,  the  contractors  internal  man-gement  system  was  used  and  eacn  of 
the  government's  managers  were  trained  in  the  mechanics  and  methods  of  its 
use  and  in  the  various  techniques  of  analysis  of  the  output  data  from  the 
system.  The  reports  provided  by  the  contractor  were  tailored  for  the 
technic  J.  managers'  use  rather  than  the  specified  government  formats  that 
are  generally  received.  Third,  the  use  of  performance  indicies  proved 
to  be  the  best  method  of  tr-c^ing  and  communicating  performance.  These 
indicies  are  simply  a measure  of  the  hours  actually  spent  for  each  hour  of 
effort  pla.ined. 

The  effectiveness  of  the  system  deteriorated  to  almost  v/orthlessness 
during  the  fabrication  phase  of  the  project  and  was  due  to  the  contractor's 
managers  not  believing  nor  using  their  cwn  system  even  though  the 
indicators  .ere  pointing  to  tne  true  probie,..  areas.  It  became  apparent 
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that  the  contractor's  management  system  was  a system  that  was  created 
to  satisfy  the  government's  C/oCdC  requirement.  The  system  provided 
a status  of  cost,  but  it  was  not  used  as  a means  of  control.  Thus  the 
system  :.as  -lmost  useless.  T:*e  lesson  xearned  is  obvious.  The  worth 
of  any  management  system  is  dependent  upon  its  support  and  use  by  the 


managers. 
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INTRODUCTION 

Although  project  management  is  an  art  and  the  application  of  "cookbook" 
solutions  to  problems  may  not  always  be  appropriate  or  effective,  it  is 
helpful  to  try  to  understand  what  methods  and  techniques  have  proven 
effective  on  other  programs,  and  to  try  to  adapt  the  appropriate  ones  to 
new  programs.  It  is  a well  known  fact  that  the  problems  most  major  programs 
have  experienced  are  not  unique.  In  fact,  each  new  manager  keeps  hoping 
his  program  will  be  different,  but  in  the  end  he  stubs  his  toe  on  the  same 
rocks  that  countless  managers  before  him  have  stubbed  theirs.  Therefore, 
the  prudent  manager  should  try  to  be  aware  of  as  many  of  these  rocks  as  he 
can  and  plan  for  them  by  trying  to  mold  his  program  by  adapting  the  techniques 
that  have  proven  most  effective  on  other  programs.  The  purpose  of  this 
paper  is  to  provide  some  important  lessons  learned  and  techniques  used  in 
the  management  of  a joint  army/ NASA  aircraft  development  program  which 
used  a management  information  system  validated  under  the  Department  of 
Defense  Co st/ochedule  Control  System  Criteria  (C/oCoC;.  Both  successes 
and  futures  will  be  addressed.  It  is  hoped  that  some  of  the  methods 
described  v.111  be  helpful  to  others  involved  in  this  dynamic  field  of 
program  management  and  who  are  interested  in  getting  the  most  out  of  C/SCSC. 

COdT/oCHDDULb  CONTROL  oYb'Lli.  ChlTDRIA 

In  an  attempt  to  keep  from  imposing  a system  of  management  on  defense 
contractors  during  the  acquisition  of  major  weapons  systems,  The  Department 
of  Defense  has  issued  BOD  Instruction  7CuO,2  which  allows  the  use  of  the 
contractors  internal  system  of  management  provided  it  meets  certain 
management  criteria  called  the  Cost/ucheaule  Control  System  Criteria  (C/SCSC;. 
These  criteria  deal  with  the  organization  to  do  the  work;  the  planning  and 
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budgeting  of  the  work;  the  accounting  for  the  effort  expended  and  work 
accomplished  through  performance  measurement;  the  analysis  of  the 
performance  to  plan;  and  revisions  to  the  plan  for  adjustments  due  to 
performance  -nd  other  changes;  ana  government  access  to  plans,  cnanges  and 
perform-nce  data.  If  the  contractor's  management  system  satisfies  these 
criteria,  the  government  has  reasonable  assurance  that  the  contractor's 
system  is  based  on  sound  fundamental  principals  of  management  and  that  he 
will  manage  the  program  well.  But,  has  C/oCoC  provided  this  good  management'*1 
oome  people  believe  it  has,  while  others  criticize  it  strongly.  Two  of  the 
most  common  criticisms  are  listed  beiow  and  are  valid  when  taken  from  the 
point  of  view  of  those  making  she  criticism: 

Timeliness  of  deports.  The  C/BUbC  reports  received  by  the  program 
office  are  too  old  to  be  used  in  effective  aay-to-day  management  of  a 
program.  In  general  the  reporting  procedures  are  such  what  the  contractor 
receives  his  internal  status  reports  3 to  7 days  after  the  end  of  a 
reporting  period.  He  then  analyses  the  variances  of  his  performance  to 
plan  to  identify  problems,  find  solutions,  and  assesses  their  impacts  on 
the  program.  He  then  finalizes  the  reports  and  submits  them  to  the 
government.  These  reports  are  usu-ily  received  from  3t>  to  45  days  after 
the  close  of  the  accounting  ..eriod.  Thus,  the  data  in  the  report  can  be 
as  much  as  75  days  old  by  the  time  the  program  office  sees  it.  This  long 
delay  makes  cuestionable  the  utility  of  these  reports  for  use  by  the  program 
office  in  identifying,  understanding,  and  solving  prooiems.  To  wait  that 
long  to  find  out  about  a tecnnical  problem  which  the  government  needs  to 
know  -bout  or  cou-d  have  provided  assistance  in  the  solution  would  be 
catastrophic,  oimilarly,  cinor  problems  Ci.n  oecome  very  costly  if  they  go 
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undiscovered  for  several  montns.  Thus,  the  monthly  Cost  Performance  Reports 
are  generally  criticized  as  being  of  little  value  to  the  tecnnical  side  of 
the  program  office  and  other  methods  are  generally  used  to  track  technical 
performance . 

Although  a C/ddoC  system  is  truly  not  the  best  tool  for  identifying 
m&jor  technical  problems  or  "show  stoppers"  (usually  one  doesn't  have  to 
look  for  these;  the  lessons  learned  in  tne  Rotor  Systems  Research  Aircraft 
(RSRa;  Project  Office  show  th-t  a C/SCoC  system  can  be  a very  nelpful  tool 
in  assisting  tne  tecnnical  managers  in  identifying  and  solving  technical 
problems.  The  key  to  the  utility  of  such  a system,  as  will  be  discussed 
later,  is  tailoring  the  reporting  to  the  program's  needs. 

difficult  to  Understand  and  Use.  The  idea  of  performance  measurement 
sounds  good,  tut  in  trying  to  plan  for  it,  measure  it,  analyse  it,  and 
report  it,  there  evolves  a system  of  procedures,  definitions,  and 
analytical  techniques  that  are  difficult  to  understand;  i.e.,  it  develops 
its  own  cult.  Not  only  is  there  a potential  lack  of  understanding  within 
a program  office,  but  this  potential  exists  at  all  management  levels  above 
the  government's  and  tne  contractor's  respective  program  organizations. 

This  lack  of  understanding,  coupled  with  the  suspicions  that  a large  number 
of  managers  have  toward  the  accuracy  and  worth  of  "automated  Management 
Information  systems"  can  create  both  communications  and  credibility  problems. 
Tne  requirement  that  the  system  ana  its  reports  be  understood  in  oraer  to  be 
used  effectively,  force  some  managers  to  turn  the  system,  its  reports, 
analyses,  &nd  problems  over  to  the  "experts"  who  are  generally  the  financial 
managers  in  tne  goverutent' a organisation  or  tne  accountants  in  the 
contractor's  organisation.  Tnus,  a great  ueai  of  effectiveness  in  management 
control  is  lost  because  of  a lack  of  under standing. 
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The  ttSdn  project  office  was  relatively  successful  in  ensuring  a 
good  understanding  and  use  of  the  C/oCdC  within  the  project  office.  However, 
it  was  not  very  successful  in  developing  an  understanding  and  in  communicating 
with  the  levels  of  government  management  above  the  project  office.  The 
contractor  failed  within  his  own  organization  to  provide  an  understanding 
of  and  use  of  the  system  at  the  higher  levels  of  program  and  functional 
management.  These  significant  points  will  be  discussed  in  greater  detail 
below. 

THm^RBfb\^AI^_jC^a3CoC^ 

The  Rotor  systems  Research  aircraft  (RoRA/  Project  is  a joint  ^rmy/ NaSa 
project  to  design,  fabricate,  flight  qualify,  and  oring  into  operation  two 
researcri  helicopters  to  be  used  for  improving  rotorcraft  prediction 
methodology  and  for  testing  new  rotor  concepts.  The  project  is  funded, 
manned,  and  managed  on  a 50-$^  basis  between  the  NaSw  and  the  ^rmy.  In 
the  jargon  of  joint  programs,  kaBw  is  the  executive  agency  and  the  ~roy  is 
the  participating  agency.  Tne  dollar  v-lue  of  the  project  does  not  approach 
the  threshold  specified  in  DODI  70GU.2  for  a mandatory  o/SCBC  requirement . 
However,  the  fim  winning  uhe  competition  had  just  recently  had  its 
management  system  validated  under  U/oCoC  and  proposed  that  it  be  used  on 
the  RSR»i  project.  This  proposal  was  in  line  with  the  project  office's 
stated  objective  to  minimize  special  reports  from  the  contractor  by  using 
his  internal  syotems,  methods,  and  reports. 

Reports.  The  normal  (J/oCdC  cost  performance  reports  required  by  DODI 

% . 

70o0.10  were  not  requested.  Instead,  the  contractor  provided  the  same 
internal  documents  he  used.  The  level  of  the  reports  provided  was 
contractually  set  at  level  three  of  tne  contractor's  work  Breakdown 
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Structure  (..BS;,  and  level  three  of  the  functional,  organization.  It  was 
further  stipulated  that  if  problems  developed,  reports  to  the  lowest  level 
would  be  provided,  as  necessary,  for  proper  visioility  and  management,  after 
much  discussion,  the  contractor  agreed  to  mail  the  raw  monthly  computer  status 
reports  when  they  became  available  which  was  3 to  5 days  after  the  close  of 
the  accounting  ,-eriod.  By  the  2utn  of  each  month  the  contractor  was  required 
to  provide  a financial  report  which  in  essence  was  the  contractors  analysis 


of  progress  vs  plans,  analysis  of  the  significant  variances  revealed  in  the 
basic  status  reports  previously  submitted,  and  an  assessment  of  the  impact 
of  problems  revealed  and,  or  actions  taken.  However,  these  analysis  reports 
were  usually  10  to  15  days  late  and  were  of  little  value.  In  addition  to 
these  contractually  agreed  to  monthly  reports,  the  government's  in  plant 
resident  engineer  forwarded  the  mid-month  computer  reports  to  the  project 
office  the  day  tney  were  available.  The  fact  that  the  project  office  was 
receiving  the  casic  re_  orts  twice  a month  and  only  5 to  lo  days  after  the 


close  of  the  accounting  periods,  provided  the  capability  for  each  of  the 
government's  technical  managers  to  tract:  the  cost,  schedule,  and  technical 
performance  of  their  WBS  elements  in  an  integrated  and  timely  fashion. 

Three  other  factors  supported  the  effective  use  of  these  documents.  These 
were  (1>  the  project  office  staffing  of  a government  manager  counterpart  to 
each  of  the  contractor's  managers,  (2;  the  effective  training  of  the 
government's  technical  managers  in  the  contractor's  management  system,  and  (3J 
the  technique  cf  holding  the  government  managers  accountable  for  the  cost 
and  schedule  condition  as  well  as  the  technical  condition  of  their  «BS 
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within  the  government' s project  office  was  to  make  each  of  the  WBE 
managers  accountable  for  cost,  schedule  and  technical  performance. 

Each  month  each  >vBo  manager  was  required  to  brief  the  project  senior 
staff  on  the  cost,  schedule,  and  technical  status  of  his  area.  Reasons 
for  deviations  from  plan  xiad  to  be  explained  and  potential  solutions  and 
impacts  identified.  Finally,  each  manager  was  required  to  provide  and 
defend  his  assessment  of  the  Estimate  at  Completion  (EACj  for  his  area. 

On  occasion,  a manager  would  find  that  he  had  the  "Konkey"  on  his  back; 
i.e.,  that  he  was  responsible  for  one  of  the  Top  Ten  Problems.  In  such 
instances  he  was  in  the  "center  ring".  In  addition  to  a weekly  report 
to  the  project  senior  staff  on  cost,  schedule,  and  technical  status  of 
the  solution  to  the  problem,  he  was  required  to  brief  the  next  level  of 
Army  and  NAba  management.  although  some  of  the  engineers  were  inherently 
better  managers  than  others  and  were  quicker  to  grasp  the  cost  and 
schedule  aspects  of  their  tasks,  all  became  sensitive  to  these  two 
factors  ..hich  most  had  not  been  required  to  consider  before.  I firmly 
believe  that  this  delegation  nelpea  create  an  involved,  dedicated,  and 
highly  effective  team  of  government  and  contractor  managers  during  the 
design  phase  of  the  project. 

The  60  Day  Planning  Period.  One  of  the  most  beneficial  management 
actions  taken  at  the  start  of  the  contracted  effort  was  the  60  day 
planning  period.  This  60  day  period  began  just  after  contract  go 
ahead.  The  contractor  was  not  allowed  to  proceed  with  any  of  the 
preliminary  design,  but  was  restricted  to  ueveloping  the  detailed 
plans  for  the  program.  Ail  Cost  Accounts  Plans  (C.iPj  for  the  entire 
project  and  the  first  0 months  of  work  packages  were  planned,  staffing 
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and  organizing  the  contractor's  and  the  government 1 s respective  project 
offices  took  place  at  this  time  along  with  a concentrated  training 
program  for  all  contractor  and  government  WBb  managers  in  the  contractor's 
management  control  system.  For  each  of  the  level,  three  >VB5  elements,  the 
contractor  assigned  a wBd  manager  to  be  responsible  for  the  cost, 
schedule,  and  technical  effort,  as  previously  st-ted  tne  organization 
of  the  government's  project  office  was  a mirror  image  of  the  contractor's 
organisation  v/itn  a counterpart  gover;iment  wBo  manager  for  each  level 
three  WBb  element.  Each  set  of  managers  and  other  contractor  and 
government  project  management  personnel  attended  the  eight  hour  a 
day,  five  day  training  course  covering  the  description,  mechanics, 
and  use  of  the  contractor's  management  control  system.  This  enabled 
all  parties  to  understand  the  specifics  of  the  methods  of  planning, 
scheduling,  budgeting,  authorizing  «ork,  accounting,  reporting,  analyzing, 
and  aeve loping  changes  and  work  around  plans,  everyone  spoke  the  same 
language  „nd  understood  tne  functions  and  uses  of  the  planning  uocuments  ur.d 
various  reports.  Nothing  was  lost  in  the  usual  translation  when 
information  is  put  into  11  Government 1 s Format".  Tne  effect  was  increased 
efficiency  and  communications  since  it  enabled  all  concerned  to 
concentr.-te  on  the  solutions  to  problems  instead  of  trying  to  understand 
what  was  really  being  said  in  reports  or  briefings. 

One  of  the  major  outputs  of  tne  60  day  effort  was  the  procurement 
plan.  1 feel  this  planning  and  its  subsequent  implementation  provided 
an  early  identification  of  and  solutions  to  procurement  problems.  During 
the  initial  stages  of  the  design,  the  designers  were  almost  "iiarassed" 
by  the  procurement  t er sonne 1 to  identify  the  components  and  material 
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that  would  have  to  be  purchased.  The  intent  was  to  identify,  order 
receive,  and  store  the  material  and  parts  needed  for  the  RdR«..  This 
emphasis  on  procurements  was  an  attempt  to  correct  one  of  tne  contractor's 
historically  weak  areas.  Tnis  approach  to  procurements  is  Highlighted 
here  to  point  out  that  such  an  effort  will  usually  be  required  to  get 
procurements  under  control  early.  C/SCSC  systems  are  not  very  helpful 
in  this  regard  since  the  accounting  methods  used  for  accruing  costs 
under  the  C/bCoC  is  usually  point  of  U3uage;  i.e.,  costs  are  charged 
when  the  material  is  consumed.  Problems  of  cost  overruns  for  procurements 
or  problems  due  so  lack  of  parts  or  material  can  be  best  identified 
and  solved,  or  at  least  accounted  for  long  before  they  appear  in  the 
cost  performance  reports. 

another  management  action  ta^en  by  she  contractor's  project  manager 
during  the  60  day  planning  effort  was  the  establishment  of  a large 
management  reserve.  Historically  for  this  contractor  sucn  reserves 
were  approximately  5%  of  tne  contract  target  cost.  In  this  instance 
a 15^  reserve  was  established.  Tne  intent  was  to  establish  tight 
t-r0ets  that,  if  achieved,  would  enable  the  contractor  to  maximize 
his  cost  incentive  fee  for  this  cost  plus  incentive  fee  contract. 

Initially  this  approach  was  appealing  to  both  the  governement  and 
the  contractor,  however,  it  later  became  apparent  shat  the  sargets 
v.ere  too  restrictive  and  they  lost  sheir  effectiveness  as  management 
goals  since  they  ..ere  impossible  so  achieve.  In  realisy,  a reverse 
effect  developed.  Tne  reduction  of  resources  to  establish  the  management 
reserve  became  ji  excuso  for  the  ear^y  c st  variances  tnat  appeared;  thus, 
the  identification  of  the  srue  causes  of  snose  early  cost  , roblems  was  delayed. 
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reports.  Charts,  and  Techniques.  During  the  design  phase,  the 
government  WBS  managers  used  the  contractors  cost  performance  reports 
to  good  advantage.  The  feature  that  made  the  reports  most  useful  was 
the  break  out  of  costs  into  the  various  elements  of  costs,  specifically 
the  listing  of  engineering  and  Manufacturing  planned  cost  (BC«S; , actual 
costs  (ACvP j , and  performance  (BCWP  j in  hours  in  addition  to  dollars 
was  very  useful  for  technical  management.  Tnis  listing  of  hours  is 
contrasted  to  the  usual  cost  performance  reports  that  show  performance 
in  dollars  only.  Being  able  to  track  design  and  manufacturing 
performance  in  hours  eliminated  the  usual  problems  of  trying  to  separate 
the  effects  of  rates  and  overheads  from  the  true  technical  performance. 

In  fact,  the  data  on  the  reports  was  sufficient  to  allow  each  WBS 
manager  to  pinpoint  all  the  causes  of  variances,  i.e.,  poor  design 
or  manufacturing  performance,  labor  rates  differentials  (skill  levels;, 
overhead  rates,  material  cost  variances,  or  the  variances  in  the  cost 
of  other  direct  changes. 

The  sample  cost/ schedule  performance  report  on  page  19  shows  a 
typical  report  for  one  of  the  WBS  elements.  The  report  can  be  divided 
into  two  main  sections.  The  lower  portion,  consisting  of  the  lower 
six  rows,  provides  the  total  dollar  summary  information  for  each  of  the 
lower  level  WBS  elements  tnut  maKe  up  this  WBS  element.  The  upper 
half  of  the  report  consists  of  10  rows  of  uata  which  summarize  the 
various  elements  of  cost  for  the  wBS  element.  These  rows  are  further 
subdivided  into  three  column  sections:  (1;  "Current  Beriod"  showing 

the  last  15  days  performance,  (2;  "Cumulative"  showing  total  or  cumulative 
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performance  to  date,  and  (3 j "At  Completion"  showing  the  total  budget, 
the  estimate  at  completion  , and  the  cost  variance  at  completion. 

With  these  reports  each  HERA  manager  was  able  to  evaluate  cost/ schedule 
performance  twice  a month  using  any  of  a number  of  the  standard  C/SCEC 
analytical  techniques  and  formulas,  as  previously  mentioned,  the 
breakout  of  data  by  cost  category  is  such  that  performance  could  be 
evaluated  in  a variety  of  ways  such  as  (1;  Salary  (Engineering;  hours, 
dollars,  and  overhead;  (2;  Hourly  (Manufacturing;  hours,  dollars,  and 
overhead;  (3;  Material  dollars;  (4;  Other  Direct  Charges  (ODCJ  dollars; 

(5;  Total  hours;  and  (6;  Total  dollars.  Also,  by  dividing  the  salary  and 
hourly  dollars  shown  by  their  respective  hours  the  labor  rates  could  be 
determined.  These  rates  provided  a measure  of  the  skill  level  Variations 
when  the  actual  rates  were  compared  to  the  planned  rates. 

From  these  reports  each  manager  developed  various  tracking  charts, 
three  of  which  are  shown  on  page  20.  The  top  chart,  "Cost/ schedule 
Performance  Versus  CAP  Plan",  shows  four  plots.  The  first  is  the  time 
phased  cumulative  distribution  of  the  total  budget  for  that  WBS  element 
and  is  the  wBo  budget  baseline.  It  is  the  summation  of  all  Cost  account 
Plan  (CAP;  budgets  for  that  element.  The  other  three  plots  are  the  Budgeted 
Cost  for  Work  schedule  (BCrt'E;  *hicn  represents  the  day  to  day  planning 
or  the  performance  baseline,  tne  Budgeted  Cost  for  Work  Performed  (BCAP;  or 
performance  to  date,  and  the  actual  Cost  for  ..orK  Performed  (AC >'.? ; or  actual 
costs  to  date.  The  schedule  Variance  shown  in  this  case  is  approximately 
-$200K  (BC.nP  - BCWS;  or  E200K  beliind  schedule.  This  variance  as  measured 
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The  performance  baseline,  BC ho , is  lagging  behind  the  budget  baseline  by 
>>4Ut&«  This  difference  shows  that  the  day  to  day  planning  for  this  element, 
is  v4b0 a behind  the  master  scheaule  wnich  is  reflected  in  the  budget  baseline. 
as  discussed  earlier  the  performance  to  date  (PC.a',  is  behind  the 

day  to  day  plans.  Thus,  this  element  is  reauly  v6bUh  behind  the  master 
schedule  or  budget  baseline.  The  point  to  be  made  is  that  one  must 
thoroughly  understand  the  contractor's  system  to  insure  there  are  no 
lid  sunder standings.  Reported  scneaule  variances  can  be  misleading  and  should 
be  compared  with  other  working  scnedules  or  networks. 

The  middle  cnart  "schedule  status"  is  a plot  of  the  number  of  weeks 
behind  or  ahead  of  scnedule.  The  two  weoks  behind  schedule  status  shown 
represents  only  the  v2u(Jh  schedule  variance  measured  from  the  performance 
baseline. 

The  bottom  chart  "Performance  Inaex  History"  plots  the  contractor's 
cumulative  performance  index  for  total  hours.  This  index  xs  computed  by 
dividing  the  total  actual  hours  expended  (aC..P;  by  the  total  hours  credit 
received  for  work  performed  (BCuP j . In  tne  simplest  terms  it  is  a cumulative 
average  of  the  hours  spent  for  an  hours  worth  of  work  completed.  This 
particular  plot  shows  that  for  eacn  hours  worth  of  work  accomplished  it  has 
tor.en  1.15  hours  to  do  that  work.  The  tecnni^ue  of  using  performance  indices 
is  not  new,  out  it  does  provide  a simple  ana  effective  method  to  track  and 
manage  by.  it  is  especially  usefux  in  communicating  with  individuals  who  do 
not  understand  the  aefinitiono  ana  methods  associatea  with  a (J/odoC  system 
of  reporting,  it  should  be  noted  that  tne  performance  index  method  can 
also  be  used  ..ith  uollars,  however,  in  tne  case  of  the  aoua  project,  inaices 
in  hours  ,.ere  ...ore  meaningful  since  the  main  issue  was  performance  with 
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respect  to  hours  not  rates  or  overhead  issues.  The  use  of  performance 
indices  became  the  major  technique  used  for  tracking  performance  during  the 
fabrication  phase  of  the  project  when  wBo  management  was  replaced  by  functional 
management.  The  charts  on  pages21  thru24  are  plots  of  performance  indices  of 
the  most  cost  significant  functional  areas  for  the  hotta  program.  The  problems 
depicted  in  manufacturing,  page  23  , will  be  discussed  in  detail  later. 

The  Change  To  Functional  h.magement . Toward  the  end  of  the  design 
phase  and  during  the  transition  to  manufacturing  (from  November  1974  thru 
January  1975;,  it  became  apparent  that  the  contractor's  ..Bo  managers  were 
in  fact  managers  for  the  design  phase  oru.y.  The  impression  that  they 
v ould  also  manage  the  fabrication  and  test  phases  had  bee.,  implied  in  the 
contractor's  proposal  and  reinforced  during  the  initial  staffing  and 
management  of  the  design  phase.  This  implied  program  form  of  management 
was  evidently  the  contractor's  response  to  the  government' s desire  to  have 
an  "experimental  shop"  type  program  even  though  it  'was  contrary  to  their 
ir.etnod  of  management . This  contradiction  became  evident  during  the  transition 
to  manufacturing  -hen  the  contractor's  wBb  managers  became  ineffective 
in  interfacing  with  the  government ' s wBb  managers  on  matters  of  tooling, 
fabrication,  assembly,  and  integration,  although  they  had  signature 
responsibility  for  the  various  plans  it  was  only  a formality.  The 
functional  Operations  Department,  which  was  responsible  for  these  areas, 
was  .uick  to  restrict  the  interference  of  the  engineers  in  their  domain. 

Their  attitude  <.as  essentially,  "Get  out  of  our  way  and  let  us  build  the 
aircraft".  ..hen  it  became  evident  that  the  contractor's  project  manager 
was  not  interested  in  increasing  the  control  authority  of  the  .Bo  managers, 
as  evidenced  by  his  desire  to  release  the  majority  of  them  from  the  program 
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since  their  functional  jobs  as  design  leadmen  were  over,  the  government's 
program  manager  was  faced  with  the  decision  of  trying  to  force  the  contractor 
to  manage  in  a way  foreign  to  his  normal  method;  or  re-orient  the  government's 
office  to  monitor  and  manage  the  way  the  contractor  managed,  The  decision 
was  made  to  adjust  the  government's  office  to  reflect  the  functional 
management  of  the  contractor.  The  government  managers  were  still 
responsible  for  the  total  effort  in  their  areas,  but  they  were  required  to 
work  closely  with  newly  designated  Operations  and  Test  managers  in  ti.e 
governments  organization.  The  Operations  manager  was  given  the  overall 
responsibility  for  manufacturing  and  manufacturing  engineering  (tooling; 
and  the  Test  manager  was  given  the  responsibility  for  component,  subsystem, 
ground,  and  flight  testing.  Tne  ado  managers  became  trie  technical  "fire 
brigade"  for  the  solutions  to  problems  that  surfaced  in  the  operations  or 
test  areas. 

during  this  transition  to  manufacturing,  the  contractor's  cost 
performance  reached  tne  point  that  the  contractor' s remaining  management 
reserve  would  be  required  just  to  offset  the  established  15/®  engineering 
design  and  17#  procurements  overrun,  manufacturing  and  testing  were  yet  to 
come!  .<uat  was  even  more  alarming  was  that  the  initial  manufacturing  hourly 
performance  indices  i,page23)  were  at  an  alarming  high  of  1.26  as  of  December 
1974.  I'he  contractor,  however,  kept  insisting  that  although  he  nad 
established  a large  overrun  to  date  tne  high  performance  indices  in 
manufacturing  would  disappear  and  that  he  had  a good  cnance  of  underrunning 
the  manufacturing  effort  and  in  addition,  he  would  perform  at  the  planned 
level  in  the  test  phase.  Thus,  began  tne  .eriod  of  challenge  and 
confrontation  with  the  contractor. 
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The  key  is  Management  support,  in  January  197 5 j the  government' s 
project  manager  oriefed  the  Department  of  the  army  and  N*SA  Headquarters  on 
the  status  of  the  Houa  project.  By  that  aate  the  government  was  in  the 
process  of  committing  most  of  its  management  reserve  to  solve  two  major 
technical  problems  and  the  contractor's  remaining  reserve  would  only  offset 
nis  established  overrun.  Tne  point  was  made  tnat  the  key  to  a -roject  cost 
overrun  was  the  contractor's  performance  for  the  remainder  of  the  contract. 

In  addition,  tn e Lperations'  performance  indices  of  December  1974  reflected 
an  alarming  high  cf  1.2o.  Both  headquarters  were  assured  that  the  project 
office s'  primary  taak  would  be  to  maintain  pressure  on  the  contractor 
to  improve  his  performance  to  the  levei  he  said  he  could  achieve;  i.e., 
an  index  of  1.00.  The  January  reports  were  very  encouraging  with  an  index 
of  .95,  but  by  harcn  the.  trend  oecame  unfavorable  again  and  by  1-iay  the  index 
was  at  1.27.  additional  pressure  was  brought  to  bear  on  the  contractor 
to  investigate  whatever  problems  ne  was  having,  solve  them,  and  improve 
his  performance  or  provide  the  project  office  an  assessment  of  the  problems 
and  an  estimate  at  completion  so  that  the  government  couid  ta^.e  wnatever 
action  that  i.ight  be  required. 

The  response  by  tne  contractor  was  not  expected.  His  re^ly  was  that 
the  indices  were  wrong  and  that  lie  nad  uuilt  many  helicopters  in  the  past 
and  he  would  buiad  tne  Hoiui  for  the  hours  budgeted.  Tne  contractor  con- 
tended that  tne  main  reason  for  the  poor  -erformance  to  date  was  the  out- 
dated rlans  th-t  were  loaded  into  his  management  information  system.  This 
t.ade  little  sense  to  the  government  project  office,  so  the  government's 
Airframe  wBo  manager  was  tasked  to  conduct  a detailed  analysis  of  his  area  to 
determine  af  thero  was  or  «.as  not  a real  ,roblom  in  the  manufacturing  area. 
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The  wBb  Manager  conducted  a very  aetailed  analysis  of  the  contractors 
performance  on  the  Basic  structure  ^Meve-L  Uj . The  data  were  analyzed  and 
on  site  investigations  were  conducted  down  to  work  package  level.  The  results 
shown  on  page  25  were  alarming,  if  this  performance  continued  then  a 
$1,093,000  cost  overrun  could  be  expected  on  the  basic  structure  alone. 

What  was  causing  this  poor  performance? 

The  analysis  uncovered  several  technical  problems  whicn  were  corrected 
and  did  save  some  costs  later  on.  four  of  tne  more  significant  ones  were 
(l;  a significant  level  of  engineering  changes  which  were  not  being  controlled, 
(2;  the  discovery  of  baind  riveting  problems  which  iaiOa  was  able  to  help  the 
contractor  solve,  (3;  quality  control  inspection  problems  that  were  allowing 
defective  parts  to  be  incorporated  into  sub-assemblies  before  they  were 
discovered,  arid  (4j  a discovery  of  6oo  hours  of  idscharges,  i.e.,  people 
working  other  progrmns  and  erroneously  cnarging  to  the  hdiia.  Tliis 
analysis  poinws  out  the  worth  of  a C/bCoC  system  as  a tool  in  assisting  in 
the  identification  of  technical  problems  that  might  go  unnoticed  over  a 
period  of  time,  an  analogy  can  be  made  to  the  individual  who  draws  advance 
travel  pay  and  goes  on  TDY  for  several  days.  The  last  day  when  he  goes  to 
pay  for  his  room  he  is  surprised  to  find  that  he  doesn't  have  enough  money 
and  must  use  a credit  card.  He  wonaers  what  i.appened  to  all  the  money  he  had. 
Had  he  planned  to  spend  so  much  each  day  for  room,  meals,  and  incidentals, 
and  checked  nis  actuax  expenditures  against  this  plan  eacn  day,  he  would 
know  Krtether  or  not  he  would  be  overrun  the  last  day.  The  ability  to  see 
this  day  to  day  accumulation  of  cost  overrun  is  ..here  C/3CBC  can  be  very 
effective,  ana  an  analysis  of  it  can  turn  up  some  significant  technical 
problems  that  are  solvable,  but  would  otherwise  not  rise  i-o  the  level  of 
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being  a " show  stopper" . 

The  ma0or  cause  of  the  poor  performance,  as  assessed  by  the  government's 
WBS  manager,  was  not  due  to  the  tecnnical  proolems  listed  above,  but  due 
to  poor  planning.  This  poor  planning  was  not  in  tne  same  context  as 
reported  by  tne  contractor.  The  basic  problem  was  that  tne  resource  plans 

i « 

were  understated  and  in  oraer  to  perform  tne  required  worn  it  would  take 
the  additional  vl,093.,tuu  for  the  basic  structure,  i.e.,  the  performance 
was  ream  and  a cost  overrun  was  materializing. 

The  results  of  this  analysis  ..'ere  briefed  to  tne  contractor's  project 
personnel  and  they  were  asked  to  conduct  tneir  own  analysis  of  the  situation 
and  provide  an  assessment  and  tneir  recommendation  as  to  wnat  course  of 
action  should  be  token. 

The  contractor,  led  .by  tne  oenior  Vice  bresiaent  for  rrograms,  supported 
by  nis  i ro ject  r.an-ger,  presented  their  analysis  at  a joint  contractor/ 
government  review.  Tne  contractor  maintained  that  the  uata  ana  tne 
government ' s assessment  >.ere  wrong  and  tnat  they  would  ouild  tne 
for  what  they  had  planned.  They  furtner  indicated  that  their  validated 
system  was  merely  an  accounting  system  and  not  a control  system,  several 

i 

i of  the  r.ey  managers  incxuding  tne  Operations  ^manufacturing,  Tooling,  and 

b rocurement jhanager  acknowledged  that  tney  did  not  use  the  system.  It  was 
obvious  that  the  ; ro^ect  hanager  and  the  senior  Vice  r resident  did  not 

i - either.  T..e  result  was  tnat  no  action  was  taken  at  the  time  when  it  mignt 

have  made  an  impact.  The  overrun  continued  to  grow  and  at  this  writing  as 
manufacturing  draws  to  a close,  a year  and  a naif  j.ater,  tne  manufacturing 
overrun  at  aevel  1 is  v<2.5  million. 

Tne  major  point  to  ue  made  here  is  that  regardless  of  now  good  a tool 
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the  system  may  be,  if  it  is  not  used  or  if  it  is  not  supported  by  management, 
it  is  of  little  use.  In  fact,  it  is  almost  worthless. 

bUMi/uiY 

looking  back  over  the  successes  and  failures  experienced  on  the  aorta 
project,  there  are  several  key  lessons  that  should  be  useful  to  program 
managers  in  getting  tne  ...ost  out  jf  C/bCaC.  The  first  am  most  important 
is  the  use  onu  support  of  the  system  by  tne  government's  and  contractor's 
program  managers,  without  the  support  of  management  the  system  is  'worthless. 
This  is  especially  true  if  the  contractor  as  on_y  satisfying  a government 
requirement  by  implementing  C/obbC  as  was  evidently  the  case  with  the  IISRa 
contractor,  becond:  The  tecnnical  managers  should  be  held  accountable  for 
cost  «nd  schedules  as  weal  as  technical  performance.  This  technique 
provides  the  motivation  ana  sense  of  responsibility  required  for  good 
technical  management.  Third:  The  system  _nd  its  reports  should  be  tailored 

to  the  specific  needs  of  the  program  office  for  use  as  management  tools  by 
technical  managers  and  aot  solely  as  a historical  document  for  -he  financial 
groups  vdthin  the  program  offices  or  for  higher  headquarters.  If  performance 
status  can  be  obtained  in  hours  in  addition  to  dollars  the  reports  will  be 
more  useful.  Fourth:  If  possible,  use  the  contractors  internal  system  and 
have  the  government  program  office  convert  the  data  to  the  government  fermats 
reoniired  by  higher  headquarters.  In  any  case,  train  the  technical 
managers  in  the  management  system  being  used.  Fifth:  The  use  of  performance 

indices  provides  an  outstanding  and  simpuc  method  of  tracking  and  communi- 


cating performance  measurement. 


bixth:  infective  and  early  control  of 
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procurements  can  not  be  accomplished  with  a C/obaC  system.  Another  system 

must  be  employed,  oevenln:  If  at  axi  possxble  a ju  to  uO  day  planning 

1? 


period  at  the  beginning  of  the  contracted  effort  where  the  contractor  is 
forced  inoo  a concentrated  phase  of  planning  should  be  used.  This  is 
well  ..orth  Lho  time  and  money. 
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